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(57) Abstract: A humidifier capable of increasing a huniidifying efiSciency with a gas pressure loss restricted even a low-pressure 
gas is used, and being suitably used for a fuel cell. A fuel cell-use humidifier comprising a hollow yam membrane element mounted 
in a container so as to separate a space leading to the hollow side of a hollow yam membrane firom a space leading to the outer side 
of the hollow yam membrane, characterized in that (a) the inner diameter of the hollow yam membrane is larger than 400 |im, (b) 
the water vapor permeating speed (P' h2o) of the hollow yam membrane is at least 0.5 x 10"^ cm^ (STP)/cm^-sec cmHg, (c) a ratio 
(P' H2o/P* 02) between water vapor permeating speed and oxygen gas permeating speed of the hollow yam membrane is at least 10, 
and (d) the tensile breaking elongation of the hollow yam membrane after hot-water-treated in lOO^C hot water for 50 hours is kept 
at at least 80% of that before heat-treated; especially a fuel cell-use humidifier wherein L/D is at least 1.8 when the effective length 
of the hollow yam membrane element is L. and the inner diameter of the hollow yam membrane element-mounting container D. 



WOT004/004044 Al llllllllllllillllilillillllililllilllllHillilii 



(57) Sidi 

#V^, (b) ^m^m<r>i^m^mm^&. (P* H2o)«^ 0.5XlO-»cin 
^ (STP) /cm^ • sec • 

1^ :^ iKOmi^m^it (P* H20 /P* 02) *nO£;Ji, (d) I'^ife 
ioo°C<D|^7K4'T-50Nf^1I^7K^3® U;rc^<D5l5glKll^#^:d5^7lc 

ji T- 5 JN- m m ffl *D s ^ e tell i- 5 • 



wo 2004/004044 




'CT/JP2003/006711 



13 h i^mm'i&mm^h ut^h-tsj^s. i^jitH^^-efir ^ h :^#« 

>«i %*PS UT#^J^ UTV^§o r <0 . ^ >^ * P m i" S fc * 
4^gg5p 6 -132038-^ TKH^^i^^^ffiVNX. ^}iS|-«?lil 
^;^f;^<l:^P^li-^:li:^5r?fi^$^^'-CV^5o 

3|s|-«?&o#^J^:*f^ Strips -t" 5 - i:*s§|^$tuTV^5o 

1 



'CT/JP2003/006711 



o 

Vib^V^i^^h. m^i-i. #112001 -351660-^^^ -CM*, tf'^^TK 

mmmmMmmm\^tii^xmm^t:i^mM^-^^^^^^^i3^^^^ 

fc J?) -e o fc „ 

:2^^0JO^P^#^^t?^BJ# ^f*. ^ S#|^B 6464755-^ BJ^^ 

J:^6<JlJl^f* UTlfl^-r^ h(OX\^fS:\^o 

*fc, «i# 182002-219339-^^^ «4'^*^^ffi''^^-*B^^"^>^^ 



wo 2004/004044 ^jj^ ^^CT/JP2003/006711 

mll;t^3^SI^gJ:■f-5 - i: ^gB:^bTV>5o Uz&^U, #M2002-219339 



mm \^xmm^ fy^itmPt^mmMmmuKi^^^x ^ 

(a) ^^^m:0:>]Hmfi^ ^00 timX.X> ±^ < . 0 51 {cl 500 m m M 
~1500 M ra^MX^b 5 

(b) 4»^^)^<^7K^^^il5i^ (P' H2o)3*5 0.5xlO-3cio' (STP 
) /cm^ • sec • cmHgii>l_h "Cr fe> 5 

(c) ^^^m:(o:^mm.hmm^y^b(ommmmi^ (p' /'p 

(d) ^j^^^^os loo-cof^Tkif T'So^remTK^a ufc^o 

3 



wo 2004/004044 




'CT/JP2003/006711 



!9. ||20:3tf:^;dS||2 o :jtf ;^ o #^ P b M IB W 

So 

So LS.TJ^D«r^UTfeS„ 
"T? S o 

4 



wo 2004/004044 




'CT/JP2003/006711 



m 1 <^;5f ;^#^^P 4 . ^ 1 0;5f J^i^ffl P 5 . % 2 (D if U Q . 

Rxj^. m2(D^:^mmn7 ^mx.fcm^siHi^. ^^^m(D^^m 

5 



wo 2004/004044 




'CT/JP2003/006711 



jfc ti/ 5 „ 

® #: IS ^ M ^ ^ « m -r S # ffi ^ ti- 5 :^ <^ :^ fi: 

mn^ (y— 0 ~ 3 ^E) . 1 ^ 3 (</ 

v^5 r t jb^X^ ti:\^^m'm^<D^\^t^:k^ < o r ^ 6<j * D m S 

6 



wo 2004/004044 



'CT/JP2003/006711 



tV^o f^#©^^ bV^TRg^^^*^ 400/xmS. J; * U< t-iSOOM 
|^=S*S 400Azme, ^ fe{;il:i410/im^Ji. l3l 500 a* m iS 1? 

mmx^ ^^^^m(o:^mii!>^uw^^^xm^mmmf)^'p^i^ <^ii^x 



wo 2004/004044 




•CT/JP2003/006711 



„2o)»*^ 80''COmS^-*3V^■C. O.SXlO-^cm^ (STP) /cm^ -sec 
• cmHgeAJi. 0*b<(* 2.0XlO-^cm3 (STP) / cis? - sec • cmHg 

£i±T'fe>). *fc. 7K^^i:m^;(f ;^ o^aiai^Jt (P' „2o / 
P' ,2) f*- 80''C<D?&S^;l*5V^■C. lOi^Jl-h. ^sf*b<fi: 100iy.±T' 

^^^m<Oi^^m.'^'^m^ (P' „2o)5^>^ O.SXlO-'cm^ (STP) / 
cm^ -sec • cmHgTlciSTM*. S» Ji^ # tb V^ b . 1^ 

U<^^VN„ *fc. tK^^^^*:*^^ ^(^^i^^^i* (P' H20 /P 
' ,2) ;!)Si07|c^ilTMi. 7KII^^^<^:5{f>^^^75S4'^^J^^^i§l-^ 

^m,<r>m.%^^ ^^^^ '0 t>/h ^ < o -C^m:*f :^ 5)#tti;if 
<?5 1^ tK 4" 50Nf Pfl 1^ ^ S b =^ <0 ^1 3S m if # ^ 35^ ^ ^ S M <^ §1 3i 

8 



wo 2004/004044 




'CT/JP2003/006711 



/v-r ^ KJ^Jii. 5Ky ;57-3i?^- hmm. :a<y7=:^l^>':*-^i^^K 

9 



wo 2004/004044 



'CT/JP2003/006711 



Mmmff^ 3,133, i32^TO ^^vfc:^m. mh. ^v-^-mm^ 
^x^K. :^^iym {6^mm) i#?L«e c^^tM) hi)>hm^^ 

^ig5iS (P' He) "^2. 5XlO-'cm' (STP) / c • s 
ec-cmHgi^_h. J:9»^U<(*3. OXlQ-^cm^ (ST 
D/cm^-sec-crnHg 12A_hT'fe 9 . %tL^^^mx (0-^\ 
3i^|g;052. 5 k g f /mm^ J^_h. J; 9 iJ? * U < 3 . Okgf 
/mx^''^X±.. m^#Sf* 1 0 %eJt_b. J: !9^*U< «1 5%£^-h 

f ^i«^^^^<^#?L®Jl (^^^®) y A^iliiS CP' He 

) \i,m(o^^m.m ^^wm') <^:if;^@igjg^^^-t-'b<^ emu. ie 

^ KiST.ay'm'^'^^ (P' He) T*feS„ :B,#:6<}i;i(i. :7'7X-^ 

toat^tO^y A^m^Oj^oiii^H: (P' He/P* N2) 35^204^^ 
±(^>Mtrr 7 X-^toS Ur . MIB^igJi^lt (P' He/P' N2) 

10 



wo 2004/004044 




'CT/JP2003/006711 



l.tVfct^(D (L-Lo) /LoXlOO [#^1%] T- 5 o 
#?L®P*520~ 200 m m^? * U < «30~ lOO/im-^feSo 

11 



wo 2004/004044 



•CT/JP2003/006711 



-To 

f 5 <Z> ;55 ® It >fc 5 „ 

12 



wo 2004/004044 



•CT/JP2003/006711 



^^^^^^i^<DA^:^\^izmw.ti:m'mm<om^(om^i-i. 35—55% 

. #};:35~45%;&5 05g-^fe§„ 

^mi^^if^. ^^^mi^ ^^^mmf^m-^^^^^^ 100 (%> 

So *fc. 1^5fe*^;5S45%#(J:55% S ^ ^ 4* ^^i^^ <^ 4" ^ 

§P^O 4'^*l^:*:©^M§P<^50%i2;l_h. #lJ:80%~95%mS55S, y 

UTt:i^< >fev^^ffetb^^:?fe5„ :lf:^m(DMmmW\z 

^ 1 <D;i(f J^i^S^tH p. m 2 (0:^f X(D#t^P . ^ 2 0:^f ^<D#tti P 

13 



wo 2004/004044 




•CT/JP2003/006711 



# l5E -r -5 # ffl m 4^ W ^ tt «H ^ S ^ ^ T' ^ $ tb T % ^ 

/ji v^ m^\^. y r pt f w . 7}< y ;^ X /i^ . y ^ K 'fe 
}£(Ozfv:^^y^ UPc-^. r ;v ^ ^ ^ :^'r 1/ \y :^ (o y y( j>. ^ 

h . 4J^;*t^<?5iJ1^'(B!j(^^^1^^fttb§^ 2 <Z) :^ ^It i: :d5 i^i ^jft {s: Irft tb S 
I?- S> 6 o 

^ y ^ — T^^m ^ o - (D^i§tJoi^^®afi^<^7k^^^flE;6S 

;5S ^^ig -r 5 K 7 -r tf :7 ;r - II ^ S r v^ „ 

14 



wo 2004/004044 




'CT/JP2003/006711 



\^mxm,^ ti:\^^X. mx.i^s Mmm^f :^ t^Mmif t^^^^ 

mKBoxm—:^\^i^M-t m:ff :^*^^A^tixm<Dnm^mti 
i^fefc m<omm(D:^m%^is.mi^Mizxh'oX7i^m^*^ 

m^-^^i-i^r \^M.<^^Mm^ :^<D7kmm.^s.i-i±^vxm<Dmm 

:=^mm<oMm.mwi^^^^x . Mm.m:ff:^ tmMU^:^ t^^^^ 

—:)7<Dmn<D^m.<Dm^ h^^^mj^i^m^A^f\^x^^^p^^m 
(D^m^mtixm i 0:^^ :^i(}^mA^n^m(D^^^m^^ ^ >- h <o 

15 



wo 2004/004044 




•CT/JP2003/006711 



o 

16 



wo 2004/004044 



'CT/JP2003/006711 



v) . m 1 <D^:^<Dmii^a 5m(D^m.2' \tMi^\^xf^ 2 (Dif :^(Dm 

tv-cv^5o c <0 7 juJ^i^m^lli-im 1 (D (D^m a m 
#^i^P 6 f>#A$n. SIP 9 |^^j5fcttSl^<O^ii7L103!)^ e> •t' 

j^(^i5i»tijo^fBi-^^A$tt. ^^^mi^}i^oxmm^i^Mmm:ff :^ 
(omtiti^m^^mtix. m 2(D:ff:^(D^}Fmo ? *^^^¥m^ti^o 

^m(0^m^mti^^Mm.:ff :^i'iMm.^fixm 2<^:if;^(D#^fflP3&^ 

17 



wo 2004/004044 




'CT/JP2003/006711 



t ;0S T' # 5 6 

o 

[H(D^^^m(D^m<D^m^mA^t\^x . m2(Dif:^<Dmmo 7 

18 



wo 2004/004044 




'CT/JP2003/006711 



CAT. HJS^JfJi J: oT5is:^0^(D^pa^a^cov^-CI€t-m0Ji~So 
, 1^ iSJl T <^ ^JS^J RS ^ tt 5 % <^ T' v^ „ 

^ Jfe ^[1 {;i *5 It S ffliJ ^ ;^ }^ i^X T <^ *5 !9 „ 

( "t" ^ ^ <^ tK m ^ al 14 ti <^ a'J ^ :^ ife ) 

^10:*:©4'^;^i^i: V :^ ^"^^ :^ t . 31 sj? ;^ ^ ^ ^ 

- <Z) ^ :x 71- ^ V? a. — /KZ) tf' ^ ^ ]^ ^ #|J tK ^ ^ ^t ^ 2 3 #: ^ % 
0^5^;tf:^^ — ^»#^r^b, ^agffiiJ'^t* — ^»<^^^ y r:^;^ (Ar 

^ ffi U :rc o . r e> <D aiJ ^ « 80°C 1? :J3 r Jfe o o 
( ^ ^ <^ m m ::ff ^ iiti IS <^ S'J ^ i*" ?fe ) 

J^15:*:<^)1'^^J^ . ;^ 7" w ;^ ^^>r 7" ^ > ^i^^^'yMM^^^ 

19 



wo 2004/004044 




'CT/JP2003/006711 



s am 2 3 t; -c^f o fc , 

{Ji-r ;*-V^il7K^t5IB4'^;^I^^AttT?lf^U, H&IB^IiSr 100°C 
■C ^ fc> U fc o 

j^;5f ;^Oj3E;^j ;0so. 2MPaG <^i#f*. ^jq <^ ^ CD #^ ^ P 

20 



wo 2004/004044 



'CT/JP2003/006711 



y ^ ^ K ( a ) (Dm^(omm) 

3, 3' , 4, 4' - 7 3^ ^7^7^ h 7 ;^ /l^^ — i^7]<:i^52. 9 
60 gi:. 2, 2' -Ify^ (3, 4-v^:^/V'3lf^iX7m::^/l') ^^"ih 
:7^nx'?:/-M7Ki^53. 309g 4, 4' ->?T5/i?7rc 
r::/^^-7^7^60.793g ^m<Dy<y 1^ X2 y ^ y -/V820.37g 

) mm^'^tco 

(:^^ y ^ ^ K ( b ) m^<0^^) 
3, 3» , 4, 4* - If 7 ai^i/l'-T^ h — MtK^^SS. 2 

66gi. i;?T 5: 7 v^:7 3.::^>'Ua: — •7^/U61.273g i ^> ^m<D^<y^ 
XI xi-7 y — /^728. 38g * -fe ^'-^ 7 >^ 7 7 ^I^J^lTm^taS 

iBO'c-^? 7 ^rem-^i-. iHii^j|*si823^-r X, 5j< y -^-ig^iem* 
%o3j^y>r^ K (b) ^^^#fc„ 

«trlB:a<y-r ^ K (a) mm. 280g MIB^J^y ^ ^ F (b) 
120gt^. -fe/^^ ^^^7 7 :^ =3 JJlTifi^ iso^c-e 3 ^FBl$f&# UT 

21 



wo 2004/004044 




•CT/JP2003/006711 



(D#Bff^?aS(200~ 300*0 -v 1 ^^(Omiilkm^^^^^^fCo 



m 1 





( /i m ) 


( Ai m ) 


P H 2 0 

(cmMSTP)/cm2 • 
sec • cmHg) 






1000 


710 


2. 8X10-^ 


95% 


jj^ y --r 5: K 


400 


285 


2.8X10"^ 


94% 


y -r 5: k 

tfJ^^J^ c 


800 


570 


3. 0X10"^ 


93% 


d< y ^ 5 F 


200 


145 


3. 0X10"^ 


97% 


d< y -r 5 K" 


710 


510 


3. 0X10"^ 


94% 


7i? y ^ F 


570 


410 


3. 0X10"^ 


96% 



immm i ) 



J^y-r ^ F'f'^^I^A (^^^m(Op%m= 710m m) <lrffiV^-C. 
165inm(^Ri®)l^^^I^{-x ^^^m^<D^^-^ (L) it^ 360mm 

iWi&(D-^^\-i.^tl^^tl50mmXh^o SXTmCo ) ^ ^^^^40% 

Atf^^^tb, ^(O^m^M^^'^^y ^ f^^^^^*^ 150mm (D 

22 



wo 2004/004044 




'CT/JP2003/006711 



tVtc, (L/D=2.4) 

mA SOON V y V JV/^X*^?B.^m:(0^^m^. %2(D-)S:^h\^X 

V5i\,^±%m. iaS25^. m^mmio%(o^%^m-aL soonp y h/^ 
^m<D^m(D^m^mt^=^ t # <^j£;t>»^i*o. ikPa-e^ ^ . ^^(d 

JE;^a^{*2.5kPaT*feofCo ^^Tc. ^ 1 ^^-^^ l-"^ V>yfc7K^ 

82%'T?feo fCo 

iit^m 1 ) 

;rj<i;^5K4'^;*5j^B (tf'^^l^<^I^^= 285 urn) 5^fflV^T^ 

^mM<omm-^ (L) issmm. i^^j«^4o%. ^^^m^o^m 
izm^x^mmm<Dmso%i^^ v 4 ^ ^ /^^j^x^m^ti. 

^m^tlltB^^y^/^-^f^P^^^^ 150mm (D) (D^^Mm^l-- ^ 
V^^^^U-C^ M 4X^Vfc X 0 ti:MW^W:t Vft^ (L/'D = 

0.9) 

r 1 1^ — % — ^ ft^ -x? ^ft 5 ^ 5 (--^^ 

^l^(D^{|iJ(^^^^t5KHS t # (©JE;^3ti^«0.1kPaT?fc !9 . -^ti-c^ 

23 



wo 2004/004044 




'CT/JP2003/006711 



36% T: o fco 
(IIJi^?0 2) 

200min (D) (D BWi^M^P^i^ ^ rp^^^^^m^^ (L) *5 
600mm. j^^ J^^40% f ^ ^ ^ h <^ 1- ^ HI 2 T'^ 
Ufc J: 5 JfeiPS^Sa: Ufco (L/D = 3.0) 

m 1 (D;Jf ;^ ^ b-C{S(^;'c^ffi. ?y.g80°C. 1=B*f SS95% <Z)^^ ^ 
i5f&*1500N V y h J^y'^X-^^^mfO^^m-^. ^2<D-ff >^h\.X 
^^25^:. ^B^mSl0%(O^^^Srj5fe^l500N y 5^ b/w 

JE:^^^«4.0kPaT'feofCo B 1 <^ ^ ^ W U T Vn fcTK^ 

87%Xh o fCo 
(Jtl^^J 2) 

TKy-r^ K'^J'^i^^J^B if^^^m<OlHm= 285ittin) ^^VnT, 

m 200mm (D) (7) R ^ ^i*^ e> ^fe 5 *0 S ^ f^JK » 

Kti. (L) 240mm, m%^^4.0% (D 

L /D =1.2) 

24 



wo 2004/004044 




'CT/JP2003/006711 



<^BE:^jM^}*19.4kPa Tffco :feo i^^. H 1 <0 :if ;^ ;iS -^W L- T V^ fc 

^D4^ K4'^^^C (4'^^M(^f^1^= 570/1111) SrMVNT. 
100mm (D) <^ R l^^l^^^l^ . J^^ <^ W^^ft (D 

320mm. ]^^JK^40% CD 4* V ^ V h tr^^P UT . ^2-^^ 

vfcx ^ ^.iiMmmmt vfco (l/d = 3.2) 

^gg* 500N y iy h /\^y^-Vf¥^^B<Df^^m^. m 2 (D:if :^ t V 
TH:;b0.2MPaG . m^25''C, ^MM^ 5 %(D^%^m-M SOON y y 

^m(o^m<^^m^mti^ t # (Z)iE:;^a^i*o. 2kPaT*fe t) . ^^(o 

ffi;^a^f*2.8kPaT'fcoyt„ i^fiis H 1 O ;{f U T V^ fcTk^ 

85% o o 
(It i|!^^J 3) 

^y-f^: Kff^^MD (4'^;^^©l^#= 145 ;i m) ^ffl V^T. 

m 100mm (D) (D Bl^^^^i!)^ ^ ^ ^MmmW.^ i^M \^ft ^ A#6<J 

25 



wo 2004/004044 ^j^^' ^fccT/JP2003/006711 



/D =0.8) 

<Dmt!lR^i^'i-7.9k?a XhotCo i^f^. H 1 ^ 7)^ ^ W U T V^ fc 

F«1^ ISOmin (D) O B 1^ Jfc^^^ . ^ ^ <^ (L) }dS 

380mm. ^ JK¥40% <D 4^ ^ ^ M ^ 1/ P« h ^ I- "C ^ 13 2 T'^ 
Ufc J: 5 ^i;!JPS^«^ Ufco (L/D = 2.9) 
m 1 <?5;(f U-CJE;^j0.2MPaG . ^^80*^ mMm^95%(D^^ 

TJE;^0.2MPaG . iaS25'C. ^B^mS 5 % <0^^ ^ ^^£ftl500N ^ 

{j: Tfe 5 i 5 u fc o 

^m(D^^m^mfl^ #OJE;^«^«5.2kPa. m2©:^y«^;iSit.^ 

JE;^«^f*5.7kPaT*feofCo * 1^ . M 1 O ;^ U T V^ tK^ 

80%"t?fe o fc„ 

26 



wo 2004/004044 




'CT/JP2003/006711 



n. ISOmm (D) O RiiH^^^3{>^ 5> S *PS^§ ^^ti Ufc„ ^#6<J 
^i}^J^:m<^^^S (L) :OS90mm, ^%m^^O%<Dt^^^m 

= 0. 7) 

©JE;f3a^«34. 8kPa T'feofCo * fc . 0 1 <^ -^^ U T V> fc 

7^'^-A(D 0 t> UT^ 2 © :<f >^ # Ift U ife tK 4)- S <^ 

-a- «32% -e o fCo 

Ji< y -r ^ K'l'^i^^J^E (t|'^^l^<^l^@= SlO^m) ^ffiV^T. 
lOOmm (D) (D B^'^^^ti^^ . 4" ^ ^ J©:^ <^ W (L) *S 

280mm, J«^40% C» 4^ ^i^^ J^^ ^ ^ h ^ I- "C > E 2 "C:^ 

Ufcj:5^iDSii«tUfCo (L/D=2.8) 

^iJgft SOON y h /i'/'^T*4'^^M<Z)4'^fty--. H 2 a: L 

TJBE:tFO. 2MPaG , ifig25''C. iB^f 5 % ^ ^JfE* SOON y y 

^j^O^f^iBl^^SttS b # <Dffi:^j«3fe«:2.9kPa, :il2(0:^f;^;dStti^ 

27 



wo 2004/004044 




'CT/JP2003/006711 



(^Ji^J 6 ) 

;j< y ^ c K^'.^^MF (4'^^)^<^f^^= 410 jum) ^IBV^T. 
lOOmm (D) © R 1^ )[^^^ 1^ . ^ ^i^%J^^<^^^* (D 
230mm. ^ ^ J«^40% O ^' ^ ^ ^ ^ ^ - 1^2 1?:^ 

^ 1 0;if t UTBE;^0.2MPaG . m^80°C, ^B^mS95%<^^^ 

^mm. 500N y 5/ h/V'/^-e4'^^)^<^4'^<»J'^. m 2 ©:«f ;^ ^ u 

Tffi::^0.2MPaG . taS25°C. >^ S S 5 % <D ^ ^ ^ ^» SOON ^ 

^m<D^m(D^r^^mn^ t #(DjE:^«3fetio.2kPaT'& . -a-ff<^ 

i3E;f3tl^l^4.1kPaT'fco/co * , H 1 O ;^ W U T V^ ft tK^ 
71%t? o ;/to 

(mmm 7 ) 

jj? y ^ 5; p4i^^]^E («f>^*M<^l^^= SlOMm) ^ffiV^T. 
ISOmm (D) (DB^^^^P^i^> J^^ <^ (L) *S 

340mm. ^ 5^ :«^40% O 4" ^ ^ M ^ ^ V h ^ b 1^ 2 T'^ 
Lfci 5 ^^APm^fi^ UfCo (L/D=2.6) 
m 1 ©;^f ;^ UTJE:^0. 2MPaG . tag80°C. ^BMSS95%(^^^ 

28 



wo 2004/004044 ^^CT/JP2003/006711 

Tffi;^0.2MPaG . eag25'*C. S 5 % © ^ ijf6»1500N P y 

^iliJ^SriffcttS h #<^JBE;tFt»^f*5.9kPa. ^ 2 (O -^f ^ ^ 
75% o fCo 



H^. TJc^'fc if :dS#^-r5^fflM4'i-«^FBm^$ 



29 



wo 2004/004044 



•CT/JP2003/006711 



ft ^ ffl 

(a) ^^^W^cO^^-b^ 400 jtz m J: «9 ;^ # V^ 

(b) ff^i^^liE^OTK^^^igjiS (P' H2o)^^ O.SXlO-^cm^ (STP 
) /cm^ • sec ♦ cmHg£A±T?fe5 

(c) ^^^m:(r:>i^W,^h'^miS :^ h(om^^'M.^)k, (P' h2o / P 

' 02) ;!)S10£j^_h-efe5 

(d) tf'Sg;^!^:^^ ioo'C©^7K4'^50^ra^7K^a3S Ufc=^<^5l§i«S 

gfr#^>d5^7K^atil<^80% J^Jt ^-{^i^-r ^ • 

3. ^^^W:<Oti^ii^ SOOfi mS~1500iu m7^?^0|Efflf^^fe5 

IS*:® 1 Xf* 2 |B^c^^J^«?&^ABS^So 

5. ifi^^J^^ h ^«^-r ^ 4'^^M^<^^J^§P^50%iJA 

30 



wo 2004/004044 




'CT/JP2003/006711 



31 



INTERNAHO] 



SEARCH REPORT 



International application No. 

PCT/JP03/06711 



A. CIASSinCATION OF SUBJECT MATTER 
Int.Cl^ H01M8/04, H01M8/10 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl'' H01M8/04, H01M8/10, B01D63/02, B01D53/22, B01D53/26, 
B01D69/00-14, F24F6/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shiiian Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international seardi (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citadon of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-66262 A (Honda Motor Co., Ltd.)/ 

05 March, 2002 (05.03.02), 
Full text; Figs. 1 to 8 
(Family: none) 

EP 1118371 Al (Ube Industries, Ltd.), 
25 July, 2001 (25107.01), 
Whole document 

6 US 2002/0035922 Al & JP 2001-269553 A 
& JP 2002-172311 A ' 

JP 2002-117879 A (Honda Motor Co., Ltd.), 
19 April, 2002 (19.04.02), 
Par. Nos. [0010] to [0019]; Figs. 1 to 3 
(Family: none) 



1-9 . 



1-9 



4-9 



[x] Fmther documents are listed in the continuation of Box C. See patent family annex. 



♦ Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
"Y" document of particular relevance; the claimed Invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
02 September, 2003 (02.09.03) 



Date of mailing of the international search report 

16 September, 2003 (16.09.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized ofRcer 



Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1998) 



DfTERNATia 



SEARCH REPORT 




InteraadOR^ application No. 

PCT/JP03/06711 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6210464 Bl (UBE Industries, Ltd.), 

03 August, 2001 (03.08.01), 

Whole document; Figs. 1 to 5 

& JP 2000'-262838 A & DE 10011785 Al 

JP 2001-219025 A (UBE Industries, Ltd.), 
14 August, 2001 (14.08.01), 
Full text; Figs. 1 to -5 
(Family: none) 

US 2001/0021467 Al (Suzuki et al.), 
13 September, 2001 (13.09.01), 
Whole document; Figs. 1 to 14 
& JP 2001-202978 A 

US 2001/0015500 Al (Shimanuki et al.), 
23 August, 2001 (23.08.01), 
Whole document; Figs. 1 to 14 
& JP 2001-201120 A 

JP 63-236517 A (UBE Industries, Ltd.), 
03 October, 1988 (03.10.88), 
(Family: none) 

JP 7-328401 A (Mitsubishi Rayon Co., Ltd.), 
19 December, 1995 (19.12.95), 
(Family: none) 



5-9 



6,8-9 



7-9 



1-9 



1-9 



Foim PCT/IS A/210 (continuation of second sheet) (July 1998) 



mBiamt^ pcT/jpoa/oe 7 1 1 



Int. Cl' HOIM 8/04, HO IM 8/10 



faSSr=fTofcifc/Hfi!^!|sF (H^#f|^« (IPC) ) 

Int. Cl" HOIM 8/04, HOIM 8/10, B01D6 3/02, B01D53/22, 
B01D5 3/2 6, B 0 1 D6 9/0 0~1 4, F24F 6/04 



B7fp:mmmmm^ji:m 1922-1996^ 

^y^m^^mmmmm^^n 1971-2003^ 

0 y^m^^mmm^ikn 1994-2003^ 

B :^mM^M^^<^n 1996-2003^ 



•4 




JP 2002-66262 A(2|s:0^#X|^*5fe^^tt)2OO2. 03. 05, t^rJC^ S. 

T^. [011 ~ ims] (yr^V—f£\^) 

EP 1118371 AKUbe Industries, Ltd. ) 2001. 07. 25, whole document 
& US 2002/0035922 Al & JP 2001-269553 A & JP 2002-172311 A 

JP 2002-117879 A(:*:ffl^WX^^^^^%t)2002. 04. 19, lOOlOj ~ 

[0019] . RXJ^s mi] ~ [^31 (.yr^V—^j^U 



1 — 9 



1~9 



4 — 9 



Taj #icH5groS>«:S:iSfc-eB:*< , -m3mi7i(.^i:m- 



<0 0 <O^K:42t* jtrK 
r&j i^— ^•'t'v h7r 5 y— 



0 2. 0 9. 0 3 



16.09.03 



B*ia#if;t (I sA/j p) 

Sig##l 0 0-8 9 1 5 



/hill ii 



4X 



8 4 14 



03-3 581-1101 l^ilft 3477 



:^^PCT/I SA/2 1 0 {^2-;-v?) (1 9 9 8^7^) 



pct/jpo3/o6 7i i 



us 6210464 BKUBE Industries, Ltd. ) 2001. 08. 03, whole document 
, Fig. 1~5 & JP 2000-262838 A & DE 10011785 Al 

JP 2001-219025 A(^$PPim**5«:^*fc)2001.08.14,^. 
~ 105] (:7t5 y-'fcU 



A 
A 



US 2001/0021467 Al (Suzuki et al. ) 2001. 09. 13, whole document, 
FIG. 1—14 & JP 2001-202978 A 

US 2001/0015500 Al (Shimanuki et al. ) 2001. 08. 23. whole 
document, FIG. 1~14 & JP 2001-201120 A 

JP 63-236517 M^UmmW^'^m 1988. 10. 03 (7 r 5 y U 

JP 7-328401 ACH^I^-f 3 ^-tffe^^^t) 1995. 12. 19(7 r 5 V — sfe 
b) 



5~9 

5~£i 

6,8 — 9 

7~9 

1~9 
1~9 



«I^PCT/ I SA/'2 1 0 im2^—'J(Om^) (1 9 9 8^7^) 



